INTRODUCTION
The natural course of atopic dermatitis (AD) has not yet been completely described. Few studies have been conducted on the changing features of AD clinical characteristics through the adolescence and adulthood, or the final prognosis of AD with onset in infancy and childhood 1, 2 . At the same time, few studies have investigated the epidemiological characteristics of AD in adulthood. When the prevalence of AD has been reported, the method used by the survey of the International Study of Asthma and Allergies in Childhood (ISSAC) is commonly adopted [3] [4] [5] .
However, a direct skin examination of large numbers of people by doctors, especially dermatologists, is rarely performed. Furthermore, some studies concerning the prevalence of AD found in the literature do not include a sample size sufficient to accurately estimate the real prevalence. Few studies have been performed on the factors that could influence the prevalence of AD and its clinical severity during adolescence and adulthood 6, 7 . One of the reasons is that the wide range of ages of the subjects makes it difficult to find a matching control group. In Korea, in accordance with the conscription system, all 19-year-old male individuals are mandated to receive a physical and medical examination in the local Military Manpower Administration (MMA). Medical specialists from all medical departments including dermatologists take part in the examination, and every examinee undergoes a thorough skin inspection. Therefore, it is possible to precisely diagnose AD by using the Hanifin and Rajka criteria during the inspection course. Moreover, many normal control subjects are available, providing the ability to matching AD and control groups. Using this data system, we investigated the point prevalence of AD in a cohort of 19-year-old Korean men. In addition, we investigated the risk factors for AD in these study subjects by comparison with a normal control population. The disease severity in each subject diagnosed with AD was individually assessed by experienced dermatologists in accordance with the severity scoring of atopic dermatitis (SCORAD) index. We also analyzed the factors that influence the clinical severity of AD and the differences in its clinical characteristics according to the age of onset.
MATERIALS AND METHODS

Subject recruitment
Korean male subjects of 19-year of age who were required to undergo a medical examination within the conscription system were included in this study. Diagnosis of AD, data collection, and physical examination
To assess the risk factors for AD, two control subjects were selected for each AD patient from the same day of examination (a 1:2 matching) at each MMA. A survey of the various risk factors for AD was conducted for both the patient and the control group including age of onset, parental history of AD, asthma, and allergic rhinitis, population of residential region, housing type, economic status, number of siblings, family size, parental educational status and professions. Moreover, the body mass index (BMI), calculated by using heights and weights measured during the physical examination, was also collected with the above risk factors. For the purposes of our current analyses, it was most practical to select subjects who underwent their MMA examinations on a single day between June and October 2008, making it not possible to apply a period prevalence rate. Instead, the point prevalence was used as follows:
where Pt represents the prevalence rate of t-point, Ct is the number of patients diagnosed with AD, Nt is the total subjects in the study at t-point, which is also the total number of 19-year-old male subjects who received the examination from June to October. In addition, the AD prevalence values from the four different MMAs were compared using the chi-square test for homogeneity. After diagnosing AD during the physical examination, the dermatologists estimated its clinical severity using the SCORAD index to measure the extent of AD as a percentage (0%∼100%). These clinicians also calculated and recorded the intensity score (0∼18 points) by evaluating the following items: erythema (0∼3 points), edema (0∼3 points), oozing (0∼3 points), excoriation (0∼3 points), lichenification (0∼3 points), and dryness of uninvolved skin (0∼3 points). The subjective symptoms of the patients were also recorded with intensity scores: pruritus (0∼ 10) and sleep loss (0∼10). The SCORAD index (0∼103 points) was calculated as follows:
SCORAD index=A/5+7B/2+C (A=total body surface area involved in %, B=intensity score, C=subjective symptoms score)
Moreover, the objective findings of the skin lesions as well as the subjective symptoms reported by the subjects were recorded.
Statistical analysis
Statistical analyses were performed to investigate the factors affecting the clinical characteristics. First, univariable conditional logistic regression analysis of the risk factors for AD was conducted. Second, multivariable conditional logistic regression analysis was conducted to adjust for any confounding effects among the various factors. To identify factors affecting AD clinical manifestations, the correlation between disease severity and different variables was estimated by multiple linear regression analysis. The eight factors composing the SCORAD index were analyzed by one-way analysis of variance (ANOVA) to identify significant differences according to the age of AD onset (infancy-, childhood-, or adolescent onset). This study was conducted in accordance with the ethical principles of the Declaration of Helsinki (2008). The study protocol was approved by the institutional review board of Seoul National University Hospital (IRB no. 0807-064-251). Statistical analysis was performed using the PASW 
Risk factors for AD
The results of our univariate analysis of the risk factors for AD are presented in Table 2 . The significant risk factors included a low economic status in infancy, parental history of AD, and allergic rhinitis in the infancy-onset group, low economic status in infancy and parental AD history in the childhood-onset group, and BMI ≥25 kg/m 2 and parental AD history in the adolescent onset group. The results of our multivariate analysis are presented in Table 3 . In all the three disease-onset groups, the parental AD history was a significant risk factor for AD in 19-year-old male subjects (p＜0.001, p＜0.0001, and p=0.001 for the infancy-, childhood-, and adolescent onset group, respectively). In addition, a low economic status (p=0.018) was a significant risk factor in the infancy-onset group.
Factors affecting the clinical severity of AD Table 4 presents our analysis of the factors affecting the clinical severity (SCORAD index) of AD in the study subjects. The SCORAD index was progressively higher in the groups with an earlier disease onset (adolescence ＜childhood＜infancy, p=0.002), and in those with smaller habitation size during adolescence (from above 1,000,000 to under 50,000), implying that the clinical severity of AD was higher in these groups (p＜0.00001).
Differences in the clinical characteristics of the AD patients in the study series according to the age of disease onset Fig. 1 . presents the one-way ANOVA results for the SCORAD index and for each individual factor included in this index according to the age of disease onset. The overall SCORAD index and the individual symptoms of erythema, edema, lichenification, dryness of skin, and sleep loss were progressively more severe in the disease-onset groups from adolescence to infancy, and these differences were statistically significant (p＜0.05 or p＜0.01).
DISCUSSION
The point prevalence of adulthood AD is known to range from 1% to 3%, yet few real epidemiological studies of this disease can be found in the literature [9] [10] [11] [12] . In our current study, the prevalence rates in adults over 19 years old were relatively similar to the 1%∼3% rates described previously. The National Health Insurance Corporation in Korea analyzed a large body of national statistical data in this regard in 2008 and reported a prevalence rate in 18-year-old male subjects of 1.9% 10 . The AD prevalence in our present study was lower than that in the aforementioned analyses because we measured the point-prevalence instead of 1-year period prevalence. Moreover, it can be speculated that the low AD prevalence estimated in our present study (1.15% to 1.44%) could be attributed to the study design where the dermatologists involved in our series screened for AD directly and calculated the prevalence rate on the basis of the Hanifin and Rajka criteria. We are thus convinced that our study gives an accurate estimate of the actual AD prevalence in young Korean men. In addition, as we included a large number of subjects without many factors that could potentially lead to selection bias, we are confident that our study population is very representative of the actual male adolescent population in Korea.
In Korea from 1994 to 1995, some dermatologists tried to investigate the real prevalence of AD in infancy by analyzing the history of 6∼8-year-old subjects on the basis of the Hanifin and Rajka criteria. They reported prevalence rates of AD in the Seoul and Chuncheon areas of 17.5%±2.9% and 9.6%±2.6%, respectively, which referred to patients born in 1989, i.e., close in age to the subjects of our current study 9 . Taken together, the results of that earlier study and our present analysis could help to reconstruct the natural course of AD: the prevalence rates in individuals born in 1989 in Seoul and Chuncheon was 17.5% and 9.6%, respectively, at the age of 6, but dropped to around 1% at the age of 19. In addition, the prevalence rates at 6∼8 years of age were significantly different between Seoul (urban area) and Chuncheon (rural area) in the previous study, yet were not significant among North Seoul, South Seoul, and West Gangwon-do (Chuncheon) in our present analyses. This discrepancy suggests that differences between urban and rural areas affect the AD prevalence in infancy and childhood, whereas these differences might decrease during adulthood. The strength of our present epidemiological study on AD prevalence is that dermatologists directly took part in the physical examination of a large sampling group of 19,048 individuals. Our very large sample size of individuals of the same age and sex greatly increased the accuracy of our prevalence rate calculations when compared with previous reports that used the ISSAC survey and also ensured that our study population was highly representative. An additional strength of our current study is that experienced dermatologists evaluated all the subjects according to the SCORAD index.
Another merit of our current case-controlled study was our ability to closely match subjects of the same age and sex. In order to reduce socio-economic differences, which can vary between provinces, the control group was selected via a 1:2 matching in the same MMA on the same day when the corresponding AD patient was diagnosed. Moreover, given that housing type, size of habitation, and economic status would not be consistent during 19 years of life, the collection of these various factors was stratified by infancy, childhood, and adolescence. Therefore, in the childhood-onset group, the various factors present in infancy and childhood were used for the analysis, whereas in cases of adolescent onset disease, the factors were taken into account separately in each life period. Peters et al. 7 aimed in their previous study to describe the course of AD over puberty and prospectively determine the risk factors for the incidence, recurrence, and persistence of AD until adolescence in a population-based cohort study. The significant predictors of AD course in that study were found to be a high socioeconomic status, female sex, asthma symptoms, positive skin prick test response at baseline, parental history of rhinitis/AD, and having worked in a high-risk job. Although it is difficult to directly compare that study with our current analyses because our present study design was a retrospective investigation of the natural course of AD from the periods of infancy and childhood to the age of 19, our results confirmed that a parental history of AD is a risk factor in all of the disease-onset groups, and that parental history of rhinitis is a significant risk factor in the infancy-onset group. A strong familial component has always been a feature of AD, and previous twin studies have pointed to a strong influence of genetic factors 13 . Our present study findings were consistent with these earlier data. A parental history of AD was found in our analysis to be a risk factor in all of the disease-onset groups, a parental history of allergic rhinitis was a risk factor only in the infancy-onset AD group, and the parental history of asthma was not a risk factor regardless of the disease-onset age. Our study findings show some support for a previous report that the portion of AD related to allergy increases with a younger age of onset. A hygiene-related hypothesis has also been proposed for AD. Factors including a high economic status, high parental education, urban living, and small number of siblings would provide an environment which prevents children from coming in contact with various antigens during their younger age, ultimately contributing to the risk of AD 14, 15 .
This hypothesis has been confirmed by many studies. However, our current case-control study led to the different conclusion that a low economic status during infancy was a risk factor for AD, and that the clinical severity of AD correlated with a smaller regional population for adolescent AD patients. In light of our present results, we hypothesize that low economic status may lead to a delay in the diagnosis of AD and low adherence to therapy, consequently resulting in a more severe clinical course. As the risk factors for AD in infancy and childhood were retrospectively investigated in 19-year-old subjects in our current analyses, it is possible that a different conclusion could be drawn because the treatment behaviors in infancy have reciprocal actions. Conversely, active treatment behavior and the use of better facilities in families with a high economic status in more populated residential regions could have a protective effect against the onset of AD and its clinical severity. Garmhausen et al. 1 have reported that adolescent and adult patients with AD can be classified into five main groups according to the clinical course. The total immunoglobulin E (IgE) number, number of sensitizations, Diepgen criteria, prevalence of flexural lichenification and eczema, and portion of allergic form are higher in early-onset disease with a chronic persisting course until adulthood than in adolescent-onset disease with a chronic persisting course until adulthood. Similarly, our present analyses indicated that the SCORAD index and the scores for erythema, edema, lichenification, dryness of skin, and sleep loss, all variables included in the index, progressively reduce from the infancy-onset through to the childhood-onset and adolescent onset group. A further study is necessary to elucidate the reasons for this finding and its relevance to the data in previous studies. There were some limitations of our present study of note. First, the results we obtained from questionnaires were subject to a recall bias; in particular, memories of various social factors at the age of 0∼2 may not be exact. Likewise, such experiences as breastfeeding or exposure to pet animals during infancy cannot be investigated. In addition, the responses to the questions regarding economic status at a certain period of the subjects' lives could be arbitrary and purely based on memory recall. For reference, the average annual household income for a family ranking in the top 30% according to annual income was US$12,400, whereas the average annual household income for a family ranking in the bottom 30% was US$5,100. The overall average annual household income was US$8,100 in Korea 1998, when the subjects were 10 years of age. Similarly in 1990, when the subjects were two years old, the annual household income for a family ranking in the top 30%, bottom 30% and the overall average income were US$5,450, US$2,570, and US$3,750, respectively. And in 2004, when the subjects were sixteen, the annual household income for a family ranking in the top 30%, bottom 30% and the overall average income were US$18,700, US$7,690, and US$12,440, respectively 16 .
Additionally, the time lag between the various factors in infancy-childhood and the incidence of AD in adolescence makes a risk evaluation difficult. In addition, our study subjects comprised only male subjects, which may not give an accurate estimate of the overall AD prevalence in the entire population. Moreover, as this was an epidemiological study of physical examinations at an MMA, clinical tests such as skin prick test and serum IgE level test could not be conducted. Conditional logistic regression analysis was not possible for our whole cohort of 245 AD patients, because of possible discrepancies in the chronology of the risk factors and of the time of AD onset (for example, economic status in adolescence and infancy-onset AD).
